Induction of heat shock protein in monocytic cells by oxidized low density lipoprotein.
The atherosclerotic lesion may be characterized as a chronic inflammatory process, and oxidized LDL is believed to be a key event in the development of atherosclerosis, though the mechanisms by which oxidized LDL exerts its proatherogenic properties are largely unknown. Heat shock proteins (hsp) are a group of proteins with a highly conserved structure and of these, hsp60 has been suggested to play a role in autoimmunity due to T lymphocyte crossreactivity between bacterial and human hsp60. The present study was designed to investigate the effects of oxidized LDL on the expression of hsp60 using the monocytic cell lines U937 and HL60 as models. The expression of hsp60 was determined by using monoclonal antibodies to hsp60 in FACScan, Western blot, and a sandwich ELISA. The results show that hsp60 is induced in both cell types after 2 h exposure to oxidized LDL, with a maximal effect at 20 micrograms/ml for U937 cells and 5 micrograms/ml for HL60 cells. A close to 3-fold increase in the expression of hsp60 was seen after culturing oxidized LDL (20 micrograms/ml) treated U937 cells for a period of 24 h. Interleukin 1-beta had similar effects on hsp60 expression to oxidized LDL. The results indicate that expression of hsp60 by monocytes in the vascular wall may be enhanced by oxidized LDL. It is thus possible that the chronic inflammatory process characterizing atherosclerosis is perpetuated by autoreactive T cells, which recognize hsp60 expressed by monocytes, induced by oxidized LDL.